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NOVELTY - A solid high polymer electrolyte consists of a 
perfluorosulfonic acid film. 

DETAILED DESCRIPTION - The perfluorosulfonic acid film is formed of 
repeating units of (A) and (B) of formula (I). 

The ratio of the repeating unit (A) to the repeating unit (B), 
(A)/(B), is 1.5-10. 

USE - A proton conductive fuel cell is used in an electric car, 
household thermoelectricity supply. 

ADVANTAGE - The perfluorosulfonic acid film has 3 units of CF2 at 
its side chain. The result produces a proton conductive fuel cell 
having high energy efficiency at lower costs. A cell is easily 
assembled and retains its performance for a long period of time. The 
imide acid structure of the crosslinking high polymer electrolyte has a 
two-unit structure. The result provides the imide acid with high acid 
strength, and decreases internal electrical resistance by decreasing 
over-voltage. 
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(57) [Abstract] 

[Problem] In addition to fact that production cost is cheap, ene 
rgy efficiency is high,the assembly of cell being easy, long-term 
maintenance is possible perfonrBnce,the novel proton- 
conducting fuel cell is offered 

[Means of Solution] As solid polymeric electrolyte, it has struct 
ure, side chain - 0(C F2)3 SQ3 H, perfluoro sulfonic acid 
membrane is used In addition, crosslinked polymer electrolyte 
which possesses inide acid of next kind ofstructure as electrode 
catalyst coating agent, is used 
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[R*«1] eH*»#*e»RAt. (1)SC(=**H 
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[ft 13 

(A) -(CF 2 CF 2 )- 

(B) -(CF2CF)- 

I 

0(CF 2 )sSPaH 
(m?, *93KUlHtt*Olfctt(A)/(B)=l 



[Claim 1 ] Solid polymeric electrolyte, is perfluoro sulfonic aci 
d menbrane which is formed with repeat unit of (A) and 
(B)which is shown in Fonrula ( 1) proton-conducting fuel cell 

[Chemical Formila 1] 

(i) 



i o) 



[Claim 2] Electrode catalyst coating agent, stated in Claim 1 
which is a crosslinked polymer electrolyte which is shown with 
General Formula (2) formula protonconducting fuel cell 
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[ < fc2] [Chemical Formula 2] 

-(X-N) 0 - (2) 
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Y 
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[0 0 0 2] 

[lb 3] 

-(CF 2 CF 2 ) k -(CF 2 CF) 1 - (3) 

CFb 
I 

(0CF 2 CF),0(CF s )aSO s 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention regards prot 
on-conducting fuel cell which is used for electric car and for 
theone for thermoelectric combined supply for household etc. 

[0002] 

[Prior Art] Until recently, perfluoro sulfonic acid film which is s 
hown with general formula (3) as solid polymeric 
electrolytewhich controls performance of proton-conducting 
fuel cell, was used 

[Chemical Formula 3] 



(a) KEITH PRATER, "THE RENAISSANCE OF THE SOLID PO 
LYMER FUEL CELLMounal of Power Souces, 29(1990)23 
9-250 

( b ) EUROP I AN PATENT SPEC I F I CAT I ON 0289869 B 1 
[0003] K>fiiBa»»B»<Dttft$3EEr6 



Because among above-mentioned perfluoro sulfonic acid film, t 
hose of q=0 can makethe ion exchange capacity larger than 
those of q=l, proton-conducting fuel cell which uses thislowers 
internal electrical resistance, what can make energy efficiency 
high, is disclosed in thebelow-mentioned literature. 

(A) KEI TOP RATER, "THE RENAISSANCE OF THE SOLID P 
OLYMER FUEL CELL" Jounal of Power Souces^9( 1990)239- 
250 

(B) EU ROPIAN PAT ENT Spec IF IC ATION 0289869 Bl 

[0003] There is a electrode catalyst coating agent, as element o 
f another which controls performanceof proton-conducting fuel 
cell, but those which disperse portion of high ion exchange 
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-(Z-N)p- 
I 

Y 



(4) 



capacity ofthe perfluoro sulfonic acid polymer which is shown 
with Formila (3), to mixed solvent of ( lower fatty alcohol + 
water) areusually used for this objective . Vis-a-vis this, 
crosslinked polymer electrolyte which contains inide acid group 
which is shown withthe general forrrula (4), furthermore has 
been disclosed ion exchange capacity in Japan Unexamined 
Patent Publication Hei 1 1 - 7969 as itcan make high, can rrake 
overvoltagq low. 

[Chemical Formila 4] 



Zli-COCFiSOi-*fctt-SOiCFiCO- 



[0 0 0 4] L/PL£*<b. ZtlhO)ft*&W}\Z\t&0) 
(a)±E0)(3)*-e, <f*>S»M*»<T?** q = 

oa>/<-7PP*ju*>KIIii, fh77PPif i/> 
t ( 5 ) 3*T*7jt £ til) /< - 7 p p e -;ux - f $ 



[ft 5] C F 2 =C FO(C F 2 ) 2 S 0 2 F (5) 



[0004] But, next kind of deficiency exists in these Prior Art . 

(A) With above-mentioned Formula (3), perfluoro sulfonic acid 
film of q=0 which can makethe ion exchange capacity high 
copolymerizes perfluoro vinyl ether monomer which is shown 
with tetrafluoroethyleneand Fornula (5), film formation after 
doing, hydrolysis does and is produced 

[Oienical Formila 5] C F2 =CFO(C F2)2 SQ2 F (5) 



[0005] U. S. P. 4, 358, 412"C§B;f S *lT 1*4 «*: 0 \Z % 



[0005] As disclosed with US Patent 4,358,412, monomsr of ab 
ove-mentioned Formila (5) isproduced making use of chloro 
pentafluoro propylene oxide whose cost is high, by 
thefollowing reaction. 
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[Chemical Formia 6] 

CF,C1 



FSOaCFaCOF + CF-CFa 



Li 



FS0 2 (CF' 2 )»OCFCOF 



CF 2 C1 

" I 

FSQ 2 (CF 2 )jOCFCOF 



F S 02(CFj)2OCF = CF: 



[0 0 0 6] ZO&ltlzh^Xs 3XH»$l^t7 
DD^Dtfuvm^KSffiffltSi, 9tz.lt* U.S. 
P. 3. 560, 568, U. S. P. 4, 329. 435^lcl5® 5 tlX l^S J: 5 
/<-7PPtf-;n-x;u*g<*iii#btif. tf- 



[0006] At time of this reacting when hexafluoropropylene oxi 
de whose cost is cheapis used, as stated in for example US 
Patent 3,560,568, US Patent 4,329,435 etc, perfluoro vinyl 
ether monomer is not acquired, withthe vinyl conversion step 
as description below cyclic sulfone forms. 



[lb 7] 



CF: 



FSO2CF2COF + CF-CF2 



[Chemical Formula 7] 
C F j 
I 

FSO^CF^OCFCOF 



Li 



CF: 



FSOa(CF0aOCFCOF 



CF; 



r (CF 2 ) 2 OCF 



SO: 



S^C, ±IB(3)jtT* q = 0(0/<-PPPXil/*> 



Therefore, perfluoro sulfonic acid film of q=0 mist use chloro 
penta fluoro propylene oxide whose cost ishigfi with 
production step with above-mentioned Formula (3), also 
production cost ofthe proton-conducting fuel cell which uses 
this film rises. 



[0007] (b)U.S.P.3,560,568 KIEK* tlTl*-5«fc 



[0007] (B) As stated in US Patent 3,560,568 , as for cyclization 
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oiz, ±»Lfc«ftfiai**S(*a>»j6a»a)*'cft< 



[ftB] - . ., 

-CF 2 CFr + CF* = CF 

. I 

0(CFs)iSOaF 

-CF 2 CF 2 CF 2 -CF • 



reaction which description aboveis done as description below 
with mechanism occurring even whencopolyrrerizing not to be 
only a production step of monomer, due to condition ,there are 
times when it causes chain transfer. As a result, molecular 
weight of copolymer which is acquired not tobe a satisfactory, 
mechanical strength of perfluoro sulfonic acid film decreasing, 
it becomes difficult tomaintain assembly and performance of 
cell of proton-conducting fuel cell whichuses this in long period 
Because such phenomenon is easy to happen extent whose ratio 
of theperfluoro vinyl ether monomer for tetrafluoroethylene is 
many, while keeping mechanical strength, making use ofthe 
monomer of Formula (5), there is a limit in making ion 
exchange capacity high. 

[Chemical Formula 8] 



0(CF a )*S0 8 F 



-CFjCF 2 CF2"-CF- SOa n 
I 

O (CF a ) 3 



+ F 



[0008] (c)±IE(4)ST**ft*»«»»*W» 

Jtii, -f*>«*M«(3)sea>/<-7PDXiU*>ii 
1 -7 9 6 9(=E«*tL"Ct^ft*3(=, Wt-yonx 

)\<*>@tmtffi\zm®'e&t> f so 2 c f 2 coF^^it 



[0008] (Q Crosslinked polymer electrolyte which is shown with 
above-mentioned Formula (4) can make the ion exchange 
capacity larger than perfluoro sulfonic acid filmof Formula (3) 
much But, as stated in Japan Unexamined Patent Publication 
Hei 1 1 - 7969, because as said perfluoro sulfonic acid filmF 
SQ2CF2 COF which isthe same starting material is used for 
production, as description below structureof irride acid group 
only 1 unit includes C F2 of electron withdrawing, acidityof N - 
His not strong excessively. Because of that, irnprovernent 
effect of electrical conductivity for conventional method there 
is a deficiencythat cannot be made large. 
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-SO2-CFt-CO-N-SO.-CF.-CO- 
I 

H 

-S0 8 -CF 2 -CO-N-CO-CF:-SO ! - 

I 

H 

[0009] 



[0010] 

«. 

0] 

(A) -(CFsCF,)- (1) 

(B) -(CFaCF)- 

I 

0(CF 2 )iSO.H 
(-wT, ftM£l4fldR0ttf±(A)/(B)-l. 5~1 



[Chemical Formula 9] 



[0009] 

[Problems to be Solved by the Invention] It designates that as f 
or this invention, in addition to fact that the production cost is 
cheap, energy efficiency is high, assembly of cell beingeasy, 
can maintain performance over long period, offers proton- 
conducting fuel cell as theobjective. 

[0010] 

[Means to Solve the Problems] In order to achieve above-menti 
oned objective, proton-conducting fuel cell of this 
inventionhas used perfluoro sulfonic acid membrane which is 
formed with repeat unit of (A) and (B)which is shown in 
Formula (1) as solid polymeric electrolyte. 

[Chemical Formula 10] 



) 



[001 1] *fc. *#eBj!0):fD \>>&mmtemw%i<D 
wmt&m&mik it, hk*(2>*-c***i*smmi 
#*«*jrc**c t aw* Lo„ 



[001 1] In addition, it is desirable to be a crosslinked polymer ele 
ctrolyte which is shown with General Formula (2)formula as 
electrode catalyst coating agent of proton-conducting fuel cell 
of this invention 
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[Chemical Formula 1 1] 
(2) 



-<X-N)»- 
I 

Y 

(rrt?, Xtt-COCF 5 CF a SO»-, -SOsCF^FjCO-Jfcft 
-.SOzCF ! C.F ! SO ! - Yf4H*fcf±2flli&±©&*M-?-, p te2W±Z> 

mm 



[0 0 1 2] 

I*. BH**»*«*ft*<. (l)aC-C*4*i4(A>fcJ:t; 

<B)<oay*L*ttT»Kia**ifc/<-7onxjurt>ii 



[ftl 2] 

(A) — (CF2CF2) — 

(B) — (CFaCF) — 



(1) 



In addition to fact that as for proton-conducting fuel cell of this 
invention, production costis cheap, energy efficiency is high, 
assembly of cell being easy, the performance can be maintained 
lengthy. In addition, it is possible electrode catalyst covering 
commodity to low overvoltagebecause those where number 
of units of C F2 is many are used and, tomake internal 
resistance low. 

[0012] 

[Errixxiirrent of Invention] As for proton-conducting fuel cell 
of this invention, solid polymeric electrolyte, is perfluoro 
sulfonic acid membrane which is fonredwith repeat unit of (A) 
and (B) which is shown with Formula (1). 

[Chemical Formula 12] 



O<CFa)iS0»H 



::t', nyfiL¥ttaa>tt(A)/(B)tt\ — «trc 1 . 
5-1 oommizh 1 ). #£l<i*2-7, gfzjff^L 

[«1] -<^>S*8*(meq/g«*tB8B) = 1 i 000/ 
(100 (A) /(B) +328) 

[0 0 13] *fc % ZOmWJn h>fi*SIM!t 
fcfcHTtt, rattKMfl£LT-tttt(2)l!*£il 



Here, as for ratio (A) /(B) of number of repeat units, there is gp 
nerally arange of 1 .5 to 1 0, preferably 2 to 7, furthermore 
thereisarangeofthepreferably2.5to6. ion exchange 
capacity is displayed with next formula. 

[Mathematical Formula 1] Ion exchange capacity (rreq/g dry re 
sin)=l,000/(100 (A)/(B) +328) 

[00 1 3] In addition, regarding proton-conducting fuel cell of this 
invention, it is desirablefor crosslinked polymer electrolyte 
which is shown with General Formula (2) as electrode catalyst 
coating agent to use. 
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[ft 1 3] 



-(X-N)p- 



[ Chemical Formula 13] 
(2) 



(iwT\ Xtt-COCF 2 CF 2 SOz- t -SOtCFsCFsCO-S^fi 
-S0 2 CF 3 CF 2 S0 2 - ; YttH*fctt2ffiH±OA*JR^; ptt2gLk<0 

■an 



[0 0 14] U.S. P. 4. 329, 435 ICJSB * tlT Hi* 3 \Z 
, *? PP h 'J 7DQIfl/>, ^7PP^P bfU> 

, /^-7PP7JU*;i/t**ii;i/x--T;Hf<Z)l5= ; E/^- 



[ft 14] C F 2 =C FO(C F 2 ) 3 S 0 2 F 



(6) 



*tl**Si*J:y tiC F2*<1 #ft£l*<DT% ±&Lfc 



[0 0 15] U. S. P. 4, 329, 435 (Zcktltf, (6)ST^J 

3 4£Kkj:lj 



[0014] As stated in US Patent 4,329,435 , perfluoro sulfonic aci 
d film which is used with tMs inventioncopolynmzes perfluoro 
vinyl ether monomer which is shown with tetrafluoroethylene 
and Forniila(6),the film formation after doing hydrolysis does 
in thickness of 10 to 300 mandisproduced At time of 
copolymerization, it is possible also to add 
chlorotrifluoroethyiene , hexafluoropropyiene , perfluoroalkyl 
vinyl ether or other third monomer. 

[Qiemical Formula 14] C F2 =CFO(C F2)3 SQ2 F (6) 

Because as for above-mentioned perfluoro vinyl ether monomer, 
CF2 1 unit is manyin comparison with monomer which is 
shown with Formula (5), cyclization reactionat time of 
copolymerization which description above isdone not to 
happen, while mechanical strength is maintained be able to 
actualizethe high ion exchange capacity, you can measure 
improvement of energy efficiency of the proton-conducting 
fuel cell. In addition because mechanical strength of film is large, 
assembly ofthe cell being easy, maintenance of performance 
which crosses long periodis possible. 

[0015] According to US Patent 4,329,435 , above-mentioned p 
erfluoro vinyl ether monomer which is shown withthe Formula 
(6) is produced by next kind of reaction 
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CF S 
I 

FSOiCF2CF2COF+CF-CFi 



[Chemical Formula 15] 
CF, 
I 

FSO.(CF 2 )i OCFCOF 



CF; 



FSOi(CFi)j OCFCOF 



FS0 2 (CFi)>OCF = CF* 



tOO 1 6] *WHI=JSIVC. (l)3fCsii*;h.4*«£ 
t*OTI*K **>£ft§fia<Si8£TR*»=fifcS!^£fc^ 
»»S (««8BK*T;U3 - JU+*) (=»* L . BSMJI 

<(2)lz**ti'6*«B«- ; F««H((D*A<, l*4AM=i* 

0 2 C F 2 C F 2 CO FXliC I S 0 2 C F 2 C F 2 S 0 2 C I 
frb, *#§8¥1 1 -7 9 6 9 1= IE® £ ft TO Scot Is) 
4*1361=* y. *<0J:3l=LTSji**ii»„ HIJR?-<B£ 
1B&B^<DlB!ftli 2 ~ 3 0 %T?&S. 



In case of above-mentioned perfluoro vinyl ether monomer, be 
cause CF2 1 unit ismore than monomer which is shown with 
Formula (5), making use of thehexafluoropropylene oxide 
whose cost is cheap, cyclization reaction with vinyl 
conversionstep does not occur. Therefore, as solid polymeric 
electrolyte, it uses perfluoro sulfonic acid film which is shown 
with the Formula (1), production cost can make also proton- 
conducting fuel cell which, low. 

[0016] Regarding to this invention, among copolymer which ar 
e shown with the Fornxda(l), ion exchange capacity being too 
high, to disperse portion which moldingit is not possible in film 
to ( lower fatty alcohol + water), it is possible to use asthe 
electrode catalyst coating agent. But, crosslinked polymer 
electrolyte which is shown in Formula (2), be able to actualize 
themuchhigh ion exchange capacity, because electrical 
conductivity is raised and overvoltagp can be madesrrall, it is 
desirable, said crosslinked polymer electrolyte, that as above- 
mentioned perfluoro sulfonic acid membrane from F SQ2 C F2 
CF2COF ortheaSQ2CF2CF2SQ2awhichissame 
starting material, it is stated in Japan Unexamined Patent 
Publication Hei 1 1 - 7969, is producedwith same method , 
following way. Substitution to polyvalent metal of H atom is 2 
to 30%. 
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[<t165 [Chemical Formula 16] 

FSOiCFjCFiCOF +LiN(SiMe 1 ) s -> -<X-N) B - 

C 1 SOaCF 2 CF2SO=C 1 I 



L i 



-(X-N)p- 
I 



L i 



-(X-N)»- 



H 



-(X-N)p- 
I 

Y 



(rr-cx, Yjsi^ptttdisirai:) 

[0 0 1 7] JtE©SB«B»*BlBI(l*. (4)a«>S« 
MMfi<B<*ffe*8£*#<r*ttJI4<*Lli. 



-(X-N)p- 



[0017] As for above-mentioned crosslinked polymer electrolyte, 
when it compares with crosslinked polymer electrolyte ofthe 
Formula (4), as description below because construction of iiride 
acid group the2 unit it includes C F2 of electron withdrawing 
acid strength of N - H to bestrong effect which enlarges 
electrical conductivity is considerable. 



1 7 3 [Chemical Fomula 17] 

-S0 2 CF 2 CF 2 CO-N-SO z CF2CF 2 CO- 



H 



-S0 2 CF 2 CF 2 CO-N-COCF 2 CF2S02- 



H 



-S0 2 CF2CF 2 S0 2 -N-S0 2 CF 2 CF 2 S0 2 - 

I 

H 



cooi8] -ju h ^&mmtimm&v&m? 
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JP 00268834A Machine Translation 



ife5FS0 2 C F 2 C FjCO FIJ, T IB (Dl^tlfr 0)5)4 
f Kit 



U. S. P. 4. 329. 435 Ici580>5;i 

C 2 H 5 S N a + C F 2 C F 2 +(CH 3 0) 2 CO 



on, F S02 C F2 C F2 COF which is a common starting 
materialof solid polymeric electrolyte and electrode catalyst 
coating agent is produced with method of thebelow-msntioned 
any. 

It stated in LB Patent 4,329,435 method 
[Chemical Fomula 18] 

C2 H5SNa + C F2 C F2 + (CH3 0)2CO 



/H 2 O 



C 2 H 5 SCF 2 CF 2 C0 2 CH 3 Q H5SC F2 C F2 C02 CH3 

1 C I 2 Cl 2 

C I S CF 2 C F 2 C0 2 CH 3 C1SCF2CF2C02CH3 

1 Cl 2 C12/H20 

C I S0 2 CF 2 CF 2 C0 2 CH 3 Q §02 C F2 C F2 C02 CH3 

i N a O NaOH 

H 

N aS0 3 CF 2 CF 2 C0 2 Na Na S03 C F2 C F2 C02 Na 

1 PCI PC15/POC13 

5 /POC I 3 

C I S0 2 CF 2 CF 2 COC I aS02CF2CF2COa 

J N a F NaF/sulforane 

/su I forane 

FS0 2 CF 2 CF 2 COF F S02 C F2 C F2 COF 

[0 0 19] [0019] 

lit 1 9 J [Chemical Formula 19] 

S0 2 6 2 + CF 2 CF 2 + MCN S02Q2 +CF2CF2 + MCN 
I 

OS0 2 CF 2 CF 2 CN QS02CF2CF2CN 

1 H 2 S H2SO4 orH3P04 

0 4 or H 3 P0 4 

QS0 2 CF 2 CF 2 C0 2 H QSO2CF2CF2CO2H 

1 s F 4 SF4/MF 
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F S 0 2 C F 2 C F 2 C O F 

» 

[0 0 2 0] 

lit 2 o] 

AS0 2 M+CF 2 CF 2 +D 2 CO 
1 

AS0 2 C F 2 C F 2 COD 

HS0 3 C F 2 C F 2 C0 2 H 

i S F 4 

FS0 2 C F 2 C F 2 COF 

(CCT'AteOM, R, NR 2 *fcl*NH 2 . RI*C1 - 
C5 (DTJl^rJU&thlt 

7U;US. MttHtlBtHi:, DI*/\P?:/£*:ttOR) 

7PPX;U7h>»Ktt, U. S. P. 4, 329. 434 IzlEKStiT 
1*4* OlC, f h77DPIf b>t (7) ST'TF^ft 

[fc2 1] 

CF 2 =CFO(CF 2 ) 3 S0 2 R (7) 

[0021] 



1 >U. S. P. 4. 329, 435 0>£iSff!| 1 F S 

0 2 CF 2 CF 2 COFt6*Lfc. Z(Dit£ty£, U. S. P 



FSQ2 CF2 CF2 COF 
(Here as for Q as for halogqn ,M alkali metal ion ) 

[0020] 

[Chemical Formula 20] 

ASQ2M + CF2CF2 + D2CO 



ASQ2CF2CF2COD 

After alkali hydrolysis, acid additio 

n 

HSQ3CF2CF2CQ2H 
SF4 

FS02CF2CF2COF 

(Here as for A as for OM JRJN R2 or NH2 ,R alkyl group of CI 
toC5or 

As for allyl group ,M same as description above, as for D haloge 
norOR) 

Furthermore, also it is possible with this invention, perfluoro su 
lfonic acid film which youuse as solid polymeric electrolyte, as 
stated in US Patent 4,329,434 , to copolymerize fluorination 
vinyl etherwhich is shown with tetrafluoroethylene and 
Formula (7), film formation after doing,the hydrolysis to do 
and to produce. 

[Chemical Formula 21] 

CF2<FO(CF2)3SQ2R (7) 

(Here, as for R description above same) 

[0021] 

[Working Example(s)] Reference Example and Working Exam 
pie are shown next, this invention is explairedfurtherrnore in 
detail, but range of this invention is not something whichis 
United in these. 

<Reference Example 1> In accordance with Working Example 
1 of US Patent 4,329,435 , F S02 C F2 C F2 COF was 
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.4,329,435 <D38Jfifll 2 fettle <^*V7 a □ ?P tf U> 
**1M K£JKJ££1*7\ FS0 2 (C F 2 ) 3 OC F(C F 
jlCOFJit 513, U. S. P. 4. 329, 435 (D5g»ffl3^ 

7DPt*-JH-f^fS($ : FS0 2 (CF 2 ) 3 OC F = 
C F 2 £1#fco 



[002 2] <##«2>#t«1T?&«LfcFS0 2 ( 
CF 2 )" 3 0C F = C F 2 £ x U. S. P. 4, 329, 435 ftSgffiffl 

1ST - * A - SttttftlH- h y a© K v t *M 
ft. 3Ut3'j<t Lt/^-^PDt^^ ^ST^-'SAS 
fflU, fh77PDif l/>05*5gE, M£;gg4 
0° C^ftTT\ t h5^PDx^U><h*S^$1t 
fco »b*lfc#a£i*£ % If $ 1 OO/imCDHtt^lZfifc 

1. 2 (me q/g"«;«fflBI)0/1-7PPX;i/*>»JH 



synthesized This compound, in accordance with Working 
Exanple 2 of US Patent 4,329,435 , reacting withthe 
hexafluoropropylene oxide, it acquired F SQ2 (C 
F2)30CF(CF3)CDF. Furthermore, following to Working 
Exanple 3 of US Patent 4,329,435 , thermal deconposition it 
did the said conpound on sodium carbonate, acquired perfluoro 
vinyl ether monomer :F SQ2 (C F2)30CF=C F2. 

[0022] <Reference Exanple 2> It designated water as solvent F 
S02(CF2)30CF=CF2 which is synthesizedwith Reference 
Exanple 1, with Working Exanple 4 and same method of US 
Patent 4,329,435 , as the catalyst under condition of pressure 5 
atmosphere , polymerization temperature 40 °C of 
tetrafluoroethylene, it copolymerized withthe 
tetrafluoroethylene making use of perfluoro octanoic acid 
arrmoniumas redox catalyst , emulsifier of ammonium 
persulfate - sodium hydrogen sulfite, in filmof thickness 
1 00 m formulation after doing hydrolysisdoing copolymer 
which is acquired, with alkali, ion exchange capacity 
acquiredthe perfluoro sulfonic acid film of 1 .2(meq/g dry resin). 



[0023] "<##«3>#*ffl1 "Cfl&tifc FSO 

2 cF 2 cF 2 coFf, ftM^ L ^ 1 -7 9 6 9<Dmmmi 



[0024] <sffifli>4oa3%a>&&tttt£ft*j 
-*>i=, ##«3T?f»6*Lfc»«»»*a*»a>5a 

<&X? y->*fflt\T, #'JT h77DDlfl/>(Dy 
-h±l::**Lfcfc, 10 0° CT^ftLtMiv-h 

OFp1fc#%«2T-t#btttc/^-7PPX;U7n>Km^^ 

tt-eHSKLTI***, 150° C. EA50kg/c 

77PPi^u>(D5MBta(zaaLfc», 340 0 ct- 

fflt^r, «E. -tr^;SS7 0° c-e*UrJH*tt*t&* fir 

ofciC*, 1. 0 A/cm2 CD^&gKfcfcHT, 



[0023] <Reference Exanple 3> It designated tetrahydrofiiran a 
s solvent FSQ2CF2CF2 CDF which is acquired withthe 
Reference Example 1, with Working Exanple 1 and sane 
method of Japan Unexamined Patent Publication Hei 11 - 
7969, reacted with the lithium bis (trinxthylsilyl) amide and . 
acquired polymeric electrolyte. It changed this polymeric 
electrolyte into H form with sulfuric acid, furtherrmrereacted 
with magnesium acetate, it acquired crossl inked polymer 
electrolyte where hydrogen atomofapproxiimtely 10 % of 
inide acid group is substituted to magnesium atom 

[0024] <Working Exanple 1> In platinum catalyst-bearing carb 
on of 40 weight %, 5 weight % ethanol solution of crosslinked 
polymer electrolyte which is acquiredwith Reference Exanple 3, 
in order for weight ratio of platinum catalyst and crosslinked 
polymer electrolyte tobecome 2: 1 , it added, dispersed to 
uniform and manufacturedthe paste. After applying this paste 
on sheet of poly tetrafluoroethylene making use of thescreen 
of 200 mesh, drying with 100 °C, it acquired catalyst sheet. It 
faced and adjusted catalyst layer of 2 catalyst sheet, hot press 
after doing,peeling poly tetrafluoroethylene sheet of both 
surfaces with scissors and 1 50 °C , pressure 50 kg'crrG withthe 
hydrochloric acid with perfluoro sulfonic acid film which at that 
time is acquired with Reference Exanple 2as H form, it 
produced film electrode joint. On one hand, after soaking 
carbon cloth of thickness 400 micron, in dispersion of the poly 
tetrafluoroethylene, sintering was done with 340 °C, catalyst 
layer support was produced When it laminated these film 
electrode joint and catalyst layer support, installed in fuel cell 
unit cell test apparatus,in fuel in hydrogen gas and oxidant it 
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[002 5] <£SStfiJ2>ftfi££<4£!@gLT, ## 

T, Btfttt-CJIUfJUBaiffT-DfctCi, 1.0 A 
/cm2 ©MftglcSl^T, -tr;i/ttl*aEI±0. 6 5 

[00 2 6] <tb»«1 >Sllfi«1 (Ctel^T, /<-7P 
PX;i/*>ii^:Lt, "f^VSStSStfO. 9 1 (me 
q/g«£J*t8§B)-eu S^tfl 7 5 timtD+y* 
DuPontttS)^l\ *«S#*ttBJtO>ftfryiC 

[00 2 7] 

■fl>CF2fl!)*tt»3ft«3 2:l^**fl)»ti:*/<-7PP 
MKttIM£:LTffit^«m#?*Mlfttt, -f 5 KB 



did unit cell test of characteristics with the arrbient pressure , 
cell temperature 70 °C making use of air, cell output voltagp 
was 0.7 IV in degreeof current honey of l.O A/crrc . 

[0025] <Working Exarrple 2> Adjusting copolymerization con 
dition, you obtained copolymer where ion exchange capacity is 
high incorrparison with Reference Example 2 dispersed to 
mixed solvent of ( isopropyl alcohol + water). This using in 
place of ethanol solution of crosslinked polymer electrolyte, it 
operated in sameway as Working Exarrple I , produced 
catalyst sheet. Making use of this catalyst sheet, when it 
assembled test cell in same wayas Working Example l, 
appraised unit cell with same condition, cell output voltage was 
the0.65V in current density of l.O A/crrG . 

[0026] <Corrparative Example l> In Working Example l, as 
perfluoro sulfonic acid film, ion exchange capacity being 0. 
91 (meq/g dry resin), triiclmessrmking use of Nation film 
(DuPont supplied) of 1 75 m, in place of crosslinked polyrrer 
electrolyte, whensirrdlar unit cell appraisal was done making use 
of solution whichdisperses Nation polymer to ( isopropyl 
alcohol + water) nixed solvent, cell output voltage was 0.45V 
in thecurrent density of 1.0 A/crrC . 

[0027] 

[Effects of the Invention] Proton-conducting fuel cell of this in 
vention in order perfluoro sulfonic acid film which takes 
specificvalue, number of units of C F2 of side chain 3 to use, as 
solid rx)lymeric electrolytethe production cost to be cheap in 
addition to fact that energy efficiency is high,the assembly of 
cell being easy, long-term maintenance can do performance. In 
addition, as for crosslinked polymer electrolyte which it uses as 
electrode catalyst coating agent, because thestructure of irride 
acid has C F2 of 2 unit, acid strength of irride acidis strong, 
overvoltage is lowered and effect which makes internal 
electrical resistancelow is large. 
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[BUB] WtaxhtfSK, x*/Wf-*WWivvJ: 



ft. 

Utl) 



-SOiCFjCF.CO-N-SOjCFiCFjCO- 

I 

H 



-SO»CF 2 CF2CO-N-COCFiCF2SO»- 
I 

H 



-SOjCF.CF.SO.- 



N — 
I 

H 



SO.CFjCFjSOs- 



!(2) 000-268834 (P2000-26JL8 



[Will HflcSMHPttMta*, [fti] 
*(A)8J:l«B)^9jBL*«roto«X<yt-7n 

(A) -(CF 2 CF 2 )- (1) 

(B) -(CFsCF)- 



0(CFt)»SO»H 



(rr-e, »D3SbiiMi5t*ojtwt(A)/(B) = i. 5~io) 



. " -(X-NK- 

I 

Y 



Ut2] 



(2) 



Xtt-COCF«CF 2 SO J - -S0 2 CF ! CF 2 CO-tfc«: 
-SO2CF2CF2SO2- ; YttH4*:tt2fl|£l±o4tJlJS-? ; ptt2^±0D 



[0002] 
Mb3] 



[000 1] 

-(CF2CF 2 )»-(CF 2 CF).- (3) 

CF, 
I 

(0CF 2 CF),0(CF 1 ).SO J H 



= 10i<3j: 94 <-C*atf>-C. £ 

(a) KEITH PRATER, "THE RENAISSANCE OF THE SOLID POL 
YMER FUEL CELL"Jounal of Power Souces,29(1990)239- 
250 

(b) EUROPIAN PATENT SPECIFICATION 0289869 Bl 

[ 0 0 0 3 j 70 h >mmmn>mwfei-m?h 



V*. £*ifc:*tU -«3ft(4)"C«§ft.M SPSS* 
7 969CBKs3*lTV>4. 

Hfc4 ] 



:(3) 000-268834 (P2000-26JL8 

-{Z-N)p- (4) 
I 

Y 

CLi-C, ZI4-COCF,SO,-*fc|*-SOaCF 3 CO- 

YttH*fctt2*EtJb0fcllIlt* % pf±2£JLh«>&») 



[0 0 04 J UfLSrtffc. in^^3Rft«t(i*<0 
(a)±Kfl(3)*?. 4*v£»8ft**<Tl»i. q 
y fc ( SJSTSSW*-? on t*-/Px-r/W*ft* 

CF2CI 

I 



Hfc5] CF, = CFO(CF,),S0 2 F (5) 
[0005] U.S.P.4.358.412TBB^S<tTV^4 J: a 

CF 2 C1 
I 



FSOzCFzCOF + CF — CF 2 -» F S O2 (C Fa) 2 OC F CO F 

l; 



CF 2 C1 



I 

FS0 2 (CF 2 ) 2 OCFCOF 

[0006] ZOBUfciZlS^T . hO^Vvsdf-t7 
DD7DtU>^^t^ F 4:, Witf. U.S. 

P.3,560,568. U.S.P.4.329.435?Sfc£»3*l."0>SJ:3 

CFa 



FSOiCFjCOF + CF-CFj 



Li 



CF: 



FS0 2 (CFa) 2 OCFCOF 



FSO j (CFj) i OCF=CFj 

CF, 
I 

-» FSOj(CF 2 ) 2 OCFCOF 



CF : 



r (CFzhOCF 



•—SO; 



ffi^T, _hE(3)*T q = 0i7)><-7nnxM>'g 



litis SSitg^rnx^iSv^nn^y^oarn 
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[0007] (b)U.S.P.3,560,568 {clS®J$fLTV>|> J: 

x: mmmmztztvhh. mtn 
n^«iw^^(ST lx , ztizmmthm b >& 

~CF.CF« • + CF,= CF 

...... , 



dfc^Ufc^S. Zolfcmg.it. fh57DDif 
U ytc *Tt& a-- 7 d d tf- -yi/x— r;W&ftttOfJ£ 

[^8] 



0(CF»)»SOaF 



~CF2CF 2 CFs-CF • 



0(CF,),SO»F 



~CFaCF*CFa-CF— SO* -i 



O (CF 2 ) a J 



+ F 



[0008] (cjiteu^T-^sft-smstt^mji? 

1-7 9 6 9 tfemSftT^i,,}: o iz. f^^oo* 



Ut9] 



-SOi-CFi-CO-N-SO.-CFs-CO- 



H 



-SO«-CF 2 -CO-N-CO-CF:-SOi- 
I 

H 



[0009] 

®%x\ mm itPMrnmnx-z i.-rab 

[00 10] 



HHttiXs (imzmtii(A)tiXv : (B)cr ) mm 
i%.&x'ffi& zfitz't-y od^/w ytmtm^x v * 

6. 

C-fbi o] 



: (5) 000-268834 (P2OO0-2 6JL8 



(A) -(CF.CF*)- (1) 

(B) -(CFiCF)- 

I 

O(CF0iSO.H 
(I-T, ttDiSL¥ffi«©JtHt(A)/(B)=l. 5~10) 

[ o o 1 1 1 *st. w^rn hyfcmmmmmn 
ix. -aw(2)*-c*siisas«K 

-(X-N), 
I 

Y 

(" - T?> Xf±-COCF,CF a SO»-, -SCCFsCF.CO-UlJ 
-SO*CFzCF*S0 2 -, YttHSfctt2«EU:©£Mj]|(*, p f42ELk© 



Utl 1] 

(2) 



tttAlfflNBfrft*. 4fc, IWtMJCFj 
[00 12] 

(A) -(CFtCFi)- 

(B) -(CFiCF)- 



(1) 



[ftl2J 



I 

0(CF2),S0aH 



-If, ^05ILm^c7)j:b(A)/(B){i: s HRC 1 . 
5-1 OOKHfc*'). *?£L<(22~7. 55fc»*L 
<«2. 5~6<7)§efflfcJ>l>. >f*y2fiJ8MS*i»5S"C 

[ftl M*V3£«S«(meq/g(e«HIIIIB)=1.000/ 
-<X-N)p- 



(100 (A) /(B) +328) 

[ 0 0 1 3 3 i . I nMMTn h yfSaffifltfntffl! 
fctiHTtt, ««^*^fcLTHKa(2)"C*S*i 

Htl3] 

(2) 



XI4— COCFzCFiSOj— , -SOiCF 3 CF a CO-4fcfi 
-S0 8 CF 2 CF*SO ! - ; YttH*fctt2«lJU:©£*]K*-; pli2W±e> 



[0014] U.S.P.4.329,435 fcEttSflTO* J: o 

b77naifi/yj;(6)St^?n4^-7DDt^ 
yUX-f;Hl*ttS:£S£U 1 0~3 0 O^mCOJ?^ 

T. ?DDhij7dDXfl/y, Mf7DD7ntV 



Htl 4 3 CF 2 =CFO(CF 2 ) 3 S0 2 F (6) 

±1 l<r» t-7PD t'-)\sji - ri^SMis ( 5 ) j^T'^ 
$ft6mi;ftJ:9kCF2A<iJii{2£i,^T\ 



!(6) 000- 
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CF S 



[00 1 5] U.S.P.4,329,435 tifttf. (6)^T'^$ 
CF, 



FSOjCFjCF^COF + CF-CFi — FSOa(CF 2 )> OCFCOF 

l: 



. ' CFa 

I 

F S 0« (CF 2) a OCFCOF 

(5mT^tih mfifri 0 , cf 2 aujwa^o 

T. (D^T^tih^-yavxj^ymmi. lift 

[00 1 6 J #»Hj|K;feVYC . ( 1 )iftX'jnZtil*m£ 

FSdCFiCF.COF +L i 

C 1 SOiCFzCFiSO.C 1 

tit 

-(X-N),- - -(X-N).- 

I I 
L i H 



[ooi7] iEwasflw^wwwi, (4 momm 



FSO ! (CF0>OCF = CF 1 

mmi ttxm^izt mmx-t> t. ua» > 

«(2)t^S<t&ag«K4H t Wj|i«tO**<. »i*M:?S 

it . ±ie<7) a*- 7on^;^ ytBBtfc H t JRflT* & F 
S0 2 CF 2 CF 2 COFX{iC 1 S0 2 CF 2 CF 2 S0 2 
C 1**^ WBWl 1 -7 9 6 9tCfe®$ntOS(0t 

cDzm&m^commte 2-30 

[fcl6] 

NtSiMe.), - -(x-N)p- 

I 

L i 

-* -(X-N)p- 

I 

Y 

I 

-(X-N)p- 

[ftl 7] 
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-SOaCF 2 CF 2 CO-N-S02CF2CF 2 CO- 



H 



-SOjCFzCFzCO-N-COCFaCFjSO; 



H 



-S02CF2CF2S0 2 -N-S0 2 CF2CF 2 S02- 

I 

H 

[0018] *wmru h yemmmw&v^m-t arcsass ti& . 

h . m^^mmnt %®mmmi<?>&M<r>i%m' cdu. s. p. 4 , 329, 435 <,ztm<n>um 

*&FSO,CF 2 CF t COFtt, TEflHvf *l**W5r [it 18] 

C 2 H 5 SNa + CF 2 CF 2 + (CH 3 0) 2 CO 
1 

C2 H5 SC F2C F2CO2C H3 

I c 1 2 

C 1 SCF 2 CF 2 C0 2 CH 3 

i C 1 2 /H 2 O 

C I S0 2 CF 2 CF 2 C0 2 CH 3 

i NaOH 
NaS0 3 CF 2 CF 2 C0 2 Na 

i PC 1 5 /POC 1 3 

C 1 S0 2 CF 2 CF 2 COC 1 

I NaF/s ulforane 

FS0 2 CF 2 CF 2 COF 
[0019] Utl9] 
© S0 2 Q 2 + CF 2 CF 2 +■ MCN 

i 

QS0 2 CF 2 CF 2 CN 

I H 2 S0 4 or H 3 P0 4 

QS0 2 CF 2 CF 2 C0 2 H 

I SF 4 /MF 

FS0 2 CF 2 CF 2 COF 

Ut20) 

[0020] 

<3> AS0 2 M-f-CF 2 CF 2 -HD 2 CO 

1 

AS0 2 CF 2 CF 2 COD 



'(8) 000-268834 (P2000-26JL8 



J 7/u*u jWcjMBi, warn 

HS0 3 CF 2 CF 2 C0 2 H 

I SF 4 
FS0 2 CF 2 CF 2 COF 
(ZZZ'AiiOM. R, NR 2 ifcJiNH, . RJiCl ~C5 <T>T )V&ttz\t 
Mitmiitmt, DWsuyytMtOR) 



7nn*/U*><S?J8t(i, U.S.P.4,329,434 KififiSflT 
^hXolz. f H770Difl/yi: (7) j£T7rsZti 

*#ft? iTM&tl Z b itltiKtbl . 
HL2 1 J 

CF 2 = CFO-(CF 2 ) 3 S0 2 R (7) 

(iiT. RttUWEfciait) 

[0021] 

<##0Jl>U.S.P.4, 329,435 1 fctfcVV FS 

0,CF,CF,COF££jSU:. U.S. 
P.4, 329,435 <r>mtm2i,Z^\ Mf7DDTDei/ 
FkRiBSlrt. FS0 2 (CF 2 ) 3 OCF(C 
F 3 )COFSr»fc. JEK. U.S.P.4, 329,435 «OHSfe0lJ3 

-7DOh-;U- r;l^#*«5: FS0 2 (CF 2 ) 3 OC 
F = CF 2 H#£. 

[0022] <##ffl2>##0|l T^jRUfcF S O 
2 (CF 2 ) 3 OCF=CF 2 Sr, U.S. P.4, 329,435 OHJS 
0J4iP«$r;frffiK < fc'). *£«:U fflflit LTJS 
KKTy^-^A-ffi^**^ F 'J >7AC7)U- F 7 ?x 

4 0' CO&frTT\ Tb7 7onxf-l/>i:Jta^$ 
Hi*. f»fcfifc2»&fteS\ J?$ 1 0 0um<r>mkmz 

#1 . 2(me q/g£$$I|)c^\--7on*/l,*y®? 

[00 233 <##0J3 >## flj 1 Tttfcflfc F S O 
2 CF 2 CF 2 COF£, ftRPPl 1 - 7 9 6 9 Olfeffiffl 
lklSI^^tiO. fh7tKD77>-Mfc 

mzffi&vyt-isVJxbWbZltZ. 4 5 FS?* 

<m\ o%cD^m^^-7^^^m^zm.m^titz 

[0024] <HJfeCT 1 > 4 0£ft%O&&lt*Ktlft* 
- *>IZ . 3 Tt#4>a^li?ISl«^^®»«W 5 a 



nxtV-yZm^Z. *'jfS77DDXfi/y<oy 
-h±C!t«Ufc*. 10 0* CT^LTtt«Ev-F 

cr>mzg%m2 v&ktifi: y ddw 
KTHSfcLTJiS*, 15 0- C, E})5 0kg/c 
m* hrUXttzW:. Si^ l Jfh77DDI 

3fi\ 00 S^oycOX?-^>^D7.S: N tf'J-f F 
57Doxfi, y*)#tt»fc«« L£f&. 3 4 0° CT 

-jfcfci^.. 1. 0 A/cm! tfflMMEKfctJlvt. 
■b^aj*«Ett0 . 7 1 VZ'hitz. 
[0025] <IBfcW2>^£*fl*iai/C, ## 

i^MME^-Ftffl^T. SatWlkHWfcfffli-fe/US' 
M^iT, Htftfr-C^-b/HjHB^ftoJtkC^, 1. 
0 A/cm' comffi^JKtCfcV^T. -b/mj^WEU 
0. 6 5VC*ofc. 

[0026] <ttK«l>5afcjWltti^T, A--7D 
n^*>KRi; LT , 4 * vXJ«SJbi<0 . 9 1 (m 
e q/gflaSHBK)T % 7 5/zmOt7 -f^V 

R(D u P o n t *tK) £EV\ £ffiffft?ttffffOftb 
t7^ *yM&fcZ(A V7*ohVl'7/U3-/H- 

SFfiBS-ffo^kC:^, 1. 0 A/cm' o^gES&SC 

[0027] 

moc F 2 o#ea*«3 k v^«»o«t 1 7d 

Mj§3Xb#$<x*/^-$^#iS^±, 4r/i^)«* 

mmwmmb txm^im^^mmmt. a s f 
s?^o^3g*^2m^a<7)CF 2 ^^r■ti,i^:* , ), ^ 5 fs?<ob? 



F?-A(##) 4F071 AA27 AA30 AA64 AA75 AA78 
AE22 AH15 BC01 BC02 BC17 
4J002 BD151 BP031 BQOOl EV176 

EV236 GQOO GQ02 
5G301 CA30 CDOl 
5H026 AA06 BB04 CX05 EE19 



